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Effects of an animal-assisted intervention on social behaviour, emotions and 
behavioural and psychological symptoms in nursing home residents with 
dementia 
 
Abstract  
 
Background: Positive effects of animal-assisted interventions in people with dementia are 
frequently reported in the literature. It however remains unclear if the positive effects are directly 
due to the presence of the animal. Aim of this study was to investigate if the inclusion of an animal 
adds value to psychosocial interventions for people with dementia.  
Methods: The study followed a within-subject design with two studied conditions (animal-assisted 
intervention/control intervention) and several measurement points (baseline: at beginning of the 
intervention, after three months and after six months). Nineteen nursing home residents suffering 
from dementia participated in the animal-assisted intervention (with a dog) and the control 
intervention. Both interventions were delivered as weekly group sessions over a period of 6 
months. 
Outcomes examined were social interaction, emotional expression and behavioural and 
psychological symptoms. These outcomes were evaluated at baseline and after 3 and 6 months 
using video recordings. 
Results: Nineteen patients with moderate to moderately severe dementia, living in two nursing 
homes in Germany, were included. During the animal-assisted intervention we detected 
significantly longer, and more frequent periods of positive emotions (pleasure) and social 
interaction (e.g. touch, body movements) compared to the control intervention.  
Conclusions: The presence of a dog appears to have beneficial effects on psychosocial 
intervention for people with dementia.  
 
Keywords: dementia, Alzheimer Disease (AD), nursing homes, non-pharmacological therapy, 
animal-assisted intervention  
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Introduction 
 
As epidemiological predictions suggest that dementia prevalence will continue to increase (1), and 
the effects of pharmacological treatments are at best modest, there is a need to establish a better 
evidence-base for psychosocial interventions. There has been an increasing research interest in 
animal-assisted interventions and NICE-SCIE-guideline recommends these especially for 
dementia patients with agitation, anxiety or depression (2). Numerous studies describe the positive 
effects of animal interactions on people with dementia, as an increase in social interaction (3–6); 
improved balance (7); activation and improved motor skills (8–10); reduction in agitation  (3, 5, 11) 
and depressive symptoms (4, 10–14); improved general emotional wellbeing (8, 15–18) and quality 
of life (14, 19). A current systematic review by Yakimicki et al. (20) discusses the relationship 
between animal-assisted interventions and the occurrence of behavioural and psychological 
symptoms of dementia. The majority of the 32 studies included in the review highlight various 
benefits of utilizing AAI to alleviate some symptoms or to improve social behaviour. But the authors 
also point out some important limiting factors; e.g. study designs and statistical methods varied 
widely, making it difficult to compare studies.  
 
In summary, existing study results are very heterogeneous, with large variations in study design, 
interventions, participants, baseline and outcome measures. In most of these studies, validity is 
impeded by methodological weaknesses and low numbers of participants and results need to be 
confirmed in more rigorous, larger scale studies.  
 
An important unanswered question is if the presence of the animal provides additional benefits (in 
comparison with interventions solely based on human interaction). For example, Furstenberg and 
colleagues noted in their studies (21, 22), that the enthusiasm of the volunteer dog handlers alone 
might have motivated and engaged participants. It is further possible that some effects in animal-
assisted group programs are grounded in group dynamic processes which might have occurred in 
similar way without the presence of the animal. As  Lutwack-Bloom et al. (23) pointed out, “the 
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question to be answered revolved around finding what, exactly, where the benefits of bringing in a 
dog” (p. 145). 
 
We therefore aimed to determine how specifically the inclusion of an animal in a psychosocial 
intervention is beneficial for patients as opposed to a similar intervention without the animal.  
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Methods 
 
The study presented here is part of a larger feasibility study on animal-assisted intervention in 
persons suffering moderate to moderately severe dementia (NE 421/4-1; project leader: Vjera 
Holthoff-Detto, Frank Nestmann; 2010 to 2013) funded by the German Research Foundation 
(Deutsche Forschungsgesellschaft, DFG) (24, 25). The substudy focused on the question of the 
potential ‘added value’ of a dog-assisted intervention for nursing home residents with dementia 
and to examine the effects of the patient-dog interaction in detail. The Ethics Committee of the 
Technical University Dresden, Germany, approved the study and prior to initiation written consent 
was obtained by the legal representatives of all participants. 
 
 
Study Population 
 
A total of nineteen patients with moderate to moderately severe dementia meeting the criteria for 
AD (Alzheimer’s disease; NINCDS-ADRDA criteria; 26, 27) and VD (vascular dementia, NINDS-
AIREN criteria¸ 28) residing in two nursing homes in Dresden were included in the study. The 
diagnoses were confirmed by old age psychiatrists based on the patients’ medical history and their 
own evaluation. Additional testing was administered by the study physicians as part of the study 
design: Mini Mental State Examination (MMSE; 29); Alzheimer's Disease Assessment Scale- 
cognitive subscale (ADAS-cog; 30), Neuropsychiatric Inventory (NPI; 31, 32) and Alzheimer's 
Disease Cooperative Study - Activities of Daily Living Inventory (ADAS-ADL; 33).  
 
Patients were required to speak German as the dominant language (necessary for testing), and 
there were no contraindications to animal-assisted therapy (immobility, a compromised immune 
system, pet hair allergy, dog phobia). Patients needed to be on a stable dose of pharmacological 
dementia treatment with acetylcholinesterase inhibitor or memantine or combination for at least 6 
months. Changes in medication that could influence cognitive functioning (e.g. benzodiazepines, 
sleep aids, neuroleptics) were documented throughout the intervention.  
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Design 
 
The study followed a within-subject design with two studied conditions (animal-assisted 
intervention/control intervention) and several measurement points (baseline: at beginning of the 
intervention, after three months and after six months). This design is best placed for feasibility 
studies with small sample sizes, as participants serve as their own control reducing risk of selection 
bias and confounding (34). 
 
Animal-assisted intervention (AAI) 
 
The animal assisted intervention was delivered as a therapy program called ‚Tierische Tandems’ 
(‚animal tandems’) is based on the established US-based ‚Pet Encounters Program’ (35–37).  
Effects on activity levels, cognitive, motor, social and emotional abilities in relation to this program 
were demonstrated in two pilot studies (35, 36). A comparable structured, evidence-based 
program does not exist in German speaking regions. With the kind agreement of the authors we 
translated the manual for the ‘Pet Encounters Program’ into German (applying the parallel blind 
technique, 38) and adapted all major items in the ‚animal tandems’ program. In addition to the 
aforementioned items, further exercises were adopted from the student manual from the ‚Pet 
Partners Team Training Course’ published by the Delta Society (39) and the practice guide 
‚Tiergestützte Therapie in Senioren- und Pflegeheimen’ (40).  
 
The animal-assisted intervention was conducted by trained dog owners with knowledge of both, 
the people (patients with dementia) and the animals (dogs) involved (IAHAIO 2014). Volunteer dog 
owners received a 100-hour structured training course delivered by experienced old age 
psychiatrists, highly qualified non-medical clinicians (e.g. an experienced occupational therapist),  
and experts on animal-assisted interventions. This course conveyed theoretical and practical 
knowledge about human-animal-relationships and animal assisted interventions. Further, dog 
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owners were trained in interacting with people with dementia. The suitability of the dogs was tested 
by a veterinarian and a dog therapist. No restrictions were made regarding the breed of the dog 
(breeds taking part were e.g. French bulldog, Poodle, German shepherd, Staffordshire terrier, 
Labrador, Dachshund). 
 
The program was delivered in weekly group sessions with 5 participants each conducted by one 
human-dog team. Participants were sitting in a semi-circle around an open space, which could be 
used for activities with the dog and was visible for each participant. Each session started with a 
standardized round of introductions (5-10 minutes), during which the trained dog owners 
introduced themselves and their dogs: e.g.  the trained dog owner offered the participant to 
welcome the dog by stroking them. In the end of each session a short feedback and farewell round 
took place (5-10 minutes): e.g. the trained dog owner offered the participant to shake their hand 
and to give the dog a treat.  
 
Sessions and exercises followed a standardized manual (41). The animal-assisted intervention 
targeted emotional wellbeing (e.g. stroking and brushing the dog to facilitate closeness and 
physical contact), cognitive stimulation (e.g. reminiscence of participants’ own pets, practicing 
obedience commands), initiating social contacts (e.g. exercises together with the dog), and 
improving motor function (e.g. retrieving drills, walking the dog on a leash). 
 
Control intervention (CI) 
 
To specifically evaluate the effects of an animal-assisted intervention to a comparable 
psychosocial intervention (without the inclusion of animals), a control condition was created. The 
control intervention without dogs was conducted weekly by three trained volunteers over 6 months 
in a group of five. These volunteers were trained by the same experts as the dog owners, old age 
psychiatrists and experienced non-medical clinicians, and they were comparable in demographics 
as age and gender. In the control intervention the various exercises were slightly modified to be 
as close to the original intervention as possible. An example exercise for motor skills involved 
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throwing games, similar to the fetch-stick exercises carried out with the dogs. Sessions were 
conducted in the same rooms and followed the same structure (reception – exercises – feedback 
and farewell) and had the same length as the animal-assisted interventions (45 minutes).  
 
 
Coding and analysis 
 
We examined three outcomes: social interaction, emotional expression and behavioural and 
psychological symptoms. Outcome data was collected at baseline and after 3 and 6 months.   
Of every intervention 30 minutes were videoed and later coded. This allowed us to measure 
changes over time, differences in both interventions at the specific time points, as well as group-
by-time interactions.  We devised a coding system based on existing rating scales for the three 
outcome categories.  
 
Social interaction was coded based on existing coding schemes, previously used in research on 
animal-assisted interventions in nursing homes (5, 6, 42, 43). We divided the codes into four 
subcategories: ‘verbal interaction’, ‘non-verbal interaction – touch’, ‘non-verbal interaction – line of 
gaze’, ‘non-verbal – body posture’. We further differentiated if the behaviour was directed towards 
a person, an animal, an object, or self-directed.   
 
The coding scheme for ‘emotional expression’ is based on established rating scales for emotions: 
the Facial Action Coding System (FACS;  44) and the (modified) Observed Emotion Rating Scale 
(OERS; 45–47). The OERS captures five emotional states and uses a two-dimensional concept of 
emotions: positive (pleasure, general alertness) and negative (anger, anxiety/fear, sadness). It has 
been used in a number of studies on emotional expression in dementia (47–49; studies on AAI: 8, 
18) and its validity and responsiveness in this group are well established (47). 
 
Coding of behavioural and psychological symptoms was based on the neuropsychiatric inventory 
(NPI) (31, 32) by applying the same 10 domains of behavioural changes for our analysis. 
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We used the INTERACT software (Mangold International, Arnstorf, Germany) to code video 
recordings, which has been used in studies on animal-assisted interventions (50, 51). The coding 
was conducted by one research associate (Sandra Wesenberg) and two project team members 
(Lydia Wolff, Ismail Davul). All raters were trained in the method (procedure adapted from 52) and 
we piloted the coding procedure prior to the full analysis to ensure sufficient inter-rater reliability 
(Cohen’s Kappa > 0.6).  
 
For one recording of a group of five participants, the video was analysed five times, registering 
behaviour for each participant at a time. We recorded the frequency and duration of outcome 
behaviour, which were later analysed in SPSS 21. Due to the small sample size, nonparametric 
testing seems to be most appropriate (53). To test for differences between the two interventions 
at the various time points we used the non-parametric Wilcoxon signed-ranks test. We further 
examined for group-by-time interactions using the Friedman rank test (with post hoc Wilcoxon 
signed-ranks tests for pairwise comparisons). P values were adjusted for multiple testing by using 
the Benjamini-Hochberg False Discovery Rate (FDR) procedure (54). 
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Results 
 
Of the originally 19 participants who consented to take part, two dropped out shortly after the start 
of the study (one participant passed away and the other withdrew without giving a reason). 
 
Sociodemographic data and Mini Mental State Examination (MMSE) scores (29) on the 17 
participants who participated in the interventions over 6 months are presented in Table 1. The 
large majority of participants (76%) was female, and the male to female ratio 1:4 reflecting gender 
distribution in German nursing homes (55). The mean group age was 85.7 years. Participants 
suffered moderate to moderately severe dementia and had a mean MMSE score at baseline of 
15.18. As expected MMSE scores declined to a mean of 13.6 during the study length of 6 months. 
 
Insert Table 1 here 
 
 
Patient-dog interaction and social interaction  
 
We differentiated between verbal and non-verbal interactions and between participant-animal, 
participant-participant and participant-dog owner/-group facilitator interaction. Physical 
contact/touch between the patients and the dogs was significantly longer in the animal-assisted 
intervention as in the control intervention at all three-time points (p<0.001, Table 2). There was no 
significant difference in duration observed between time points.  
 
Figure 1a shows that most of physical contacts occurred between participants and the dog. The 
nursing home residents petted the dog and, in some cases, let their hand rest on the animal. Direct 
physical contacts between participants or between participant and dog owner/ group facilitator 
were rare and of short duration in both interventions.  
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We further observed the body movements of the participants and focused on upper body 
movements (moving towards the dog, an object or another person). Significantly more upper body 
movements were observed in the dog-assisted intervention and they were significantly longer 
(p<0.001) at all time points when compared to the control intervention. There was no significant 
difference revealed between the time points (see Table 2, Figure 1b).  
 
Additionally, we examined the participants’ gaze behaviour, referring to the duration of focused 
gaze between participant-dog, participant-participant, participant-trained dog owner/-group 
facilitator. In the animal-assisted intervention the participants followed mainly the dog whereas in 
the control intervention their gaze followed the group facilitator and there was no difference 
observed between the interventions or the time points (Figure 1c). 
 
We further examined verbal interaction of the nursing home residents with other participants, the 
dog owner/group facilitator or the dog. Longer periods of verbal communication were observed in 
the intervention group (Table 3), which was significant at the 6-months’ time point. In both 
interventions the participants talk the longest to dog owner/group facilitator (Figure 1d). 
Participants rarely communicate with each other, but directly with the dog if present. They often 
called the dog or spoke to the animal calmingly while petting.  
 
Insert Table 2 and Figure 1 here 
 
 
Emotional expression 
 
Negative emotions (anger, anxiety/fear, sadness) were only recorded in a minority of participants 
(n=5) and were of short duration. There was no difference within or between interventions or time 
points.  
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Positive emotions (pleasure, general alertness) were observed to a great extent in both 
interventions and at all time points. Significant differences between the intervention and control 
intervention were detected in the duration of ‘pleasure’ as measured in seconds. The between 
group difference was significant at baseline (T1) and the 6-months’ time point (T3) (p<0.01) (Table 
3).  
 
Overall, durations of several emotional expressions differed highly between different participants, 
which is reflected in relatively large standard deviations (Table 3). 
 
Insert Table 3 here 
 
 
Behavioural and psychological symptoms 
 
Behavioural and psychological symptoms were rarely detected in both the animal-assisted 
intervention and the control intervention. We observed those almost exclusively in a subgroup of 
four patients, who were in the moderate to severe stages of dementia. The most frequently 
detected symptom was apathy, which occurred in 12% to 29% of patients per time point. Others 
were aberrant motor behaviour (0–12%); disinhibition, hallucinations, delusions, euphoria, and 
irritability (0–6 %, respectively). The average duration of such behaviours did not differ between 
interventions, nor time points. 
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Discussion 
 
The aim of this study was to investigate the advantages of including an animal into a therapy 
program for people with dementia living in nursing homes. As in other studies, the evaluation of 
the video data clearly demonstrates the promotion of social contacts in the animal-assisted 
program (5, 15, 56, 57). Participants interacted more often in the dog-assisted intervention than in 
the control intervention without dog. Both non-verbal and verbal interactions occurred more 
frequently in the intervention condition. Most of the interactions and contacts were directly between 
the person with dementia and the dog. The participants frequently followed the dog with their eyes, 
moved towards the animal, talked to or petted it. The large majority of differences in observed time 
periods of interactions between the intervention and control condition could be accounted to an 
‘additional’ interaction with the dog.  
 
The positive effects on mood and well-being described in several other investigations are also 
clearly proven (8, 17, 18). In our study, participants enjoyed both the animal-assisted intervention 
and the control intervention. It is known from the literature that positive emotions are often 
observed in nursing home residents if they are in company, if their personal interests are accounted 
for, if they are talked to directly or if they are involved in (group-) activities (55, 58). So, both the 
animal-assisted intervention and the control intervention are expected to increase nursing home 
residents’ wellbeing. The positive effects on pleasure were significantly larger in the animal-
assisted intervention and the participation of an animal provided thereby ‘added value’ compared 
to the control intervention.  
 
AAI-specific effects on behavioural and psychological symptoms of dementia were not shown in 
our study. It is of note that some previous studies of animal–assisted interventions in dementia 
have predominantly focused on the reduction of agitation and aggression in patients suffering from 
severe behavioural and psychological symptoms of dementia, especially agitation, and/or on the 
reduction of symptoms in everyday life, not in the intervention itself (3, 5, 11, 13, 14). The focus of 
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our study was different, and due to the small number of participants exhibiting behavioural 
disturbances we could not draw conclusions on this question.  
 
Most participants responded positively to the presence of the dog, and negative reactions were 
rare. Emotions like anger or anxiety were hardly observed. The low drop-out rate (n=2) was also 
indicative of good acceptability. This could partly be due to selection bias, as people with dementia 
or their relatives might have opted not to participate in the study due to disinterest, dislike or 
allergies to animals. 
 
The positive effects of animal assisted interventions on social interaction and emotional well-being 
of people with dementia can be explained through a complex interplay of various factors. Of central 
importance is the communication between humans and animals, which is happens largely via the 
reception and interpretation of visual, tactile, auditory and olfactory stimuli and signals (59). With 
worsening dementia, the ability to communicate verbally and to understand verbal communication 
decreases. ‘Analogue’ non-verbal communication, for example through touching the animal, is 
retained longer. Further, animal-assisted interventions use biographical stimuli, building on 
emotionally important contents from long-term memory. Animals frequently elicit positive memories 
in older people, for example of previous pets. Animals are able to bridge communication between 
humans; they serve as a reason for and a topic of communication, and enhance interpersonal 
contact as co-called ‚social catalysts’ (60).  
 
One limitation of this controlled feasibility study is the small sample size. We therefore chose the 
within-subject-design, in which the same participants were enrolled in an animal assisted 
intervention as well as a control intervention. This reduces the risk of selection bias and 
confounding and thereby is better placed to evaluate differences in the studied interventions than 
e.g. a parallel group design. A disadvantage of the design is the possibility of carryover effects, 
which means that participation in one intervention may affect performance in another intervention. 
One possibility of reducing carry-over effects is having a time gap between control and intervention 
condition (61). To avoid interference between the two interventions, they were carried out on 
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separate weekdays. The risk of carryover effects was thereby reduced, but the presence of these 
effects cannot be ruled out completely. A further limitation might be differences in personalities 
and behaviours between trained dog owners and volunteers conducting the control intervention. 
We attempted to minimise these through using the same experts to train both groups, and trained 
dog owners and control group volunteers were comparable in age and gender.  
 
We used technically assisted observation, which is an established method to examine short term 
effects of animal-assisted and other psychosocial interventions in persons with dementia. The 
video recorded material can be assessed from different perspectives, focusing on details of 
interest. It further allows comparison between individuals. A drawback might be that participants 
are more active when a camera is present (62, 63). We acknowledged this when planning the 
investigations and didn’t notice any specific reaction of the participants to the presence of the 
camera.  
 
The animal-assisted intervention improved the psychosocial wellbeing of people with dementia to 
a substantially larger degree than the control intervention. The longer and more frequent periods 
of positive emotions and social interactions in the animal assisted interventions could be 
specifically attributed to the presence of the dog, thus implying an added benefit of the animal in 
this therapy model. The dog appears to provide a highly compelling stimulus, triggering a positive 
reaction in participants.  
 
Future research could compare animal-assisted with other psychosocial interventions (as e.g. 
music therapy) or pharmacotherapies. It is further important to examine interactions between 
different therapeutic approaches (e.g. animal-assisted and reminiscence therapies), including the 
possibility to combine these as part of a multi-modal treatment strategy.   
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Figure Legend 
 
Figure 1: Durations of social interactions with the dog, the dog-owner/ group facilitator and other 
people: A) physical contact, B) body movement, C) gaze, D) verbal interaction 
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Tables 
 
 
Table 1: Sociodemographic data 
Sex     male 
     female 
n = 4 
n = 13 
Age (Mean; SD) 85,65 ± 4,83 
MMST (Mean; SD) 15,18 ± 6,11 
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Table 2: Durations (in seconds) of social interactions in the two interventions at the three time points  
(* significant differences between groups, p <0.01; ** significant differences between groups, p <0.001) 
 
 
  
Intervention Time 
point 
Verbal 
communication 
Non-verbal –   
Touch 
Non-verbal –      
Line of gaze 
Non-verbal –     
Body posture 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
Animal 
assisted 
intervention 
T1 140,01 (123,06) 37,90 (24,25)** 807,37 (112,73) 91,64 (71,20)** 
T2 144,35 (94,32) 38,15 (17,12)** 782,55 (115,84) 98,45 (65,36)** 
T3 147,63 (93,06)* 32,74 (16,67)** 782,80 (134,00) 65,56 (27,79)** 
Control 
intervention 
T1 79,97 (54,85) 5,97 (5,17) 716,92 (201,77) 12,75 (9,60) 
T2 125,84 (103,83) 5,56 (7,17) 729,21 (125,25) 20,60 (15,99) 
T3 90,75 (43,43) 3,29 (2,08) 756,05 (140,34) 11,66 (10,65) 
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Table 3: Durations (in seconds) of observed emotions in the two interventions at the three time points 
(* significant differences between groups, p <0.01) 
 
 
 
 
Intervention Time 
point 
Pleasure General 
alertness 
Anger Anxiety Sadness 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
Animal 
assisted 
intervention  
T1 186,66 (137,05)* 797,86 (134,55) 2,73 (7,53) 1,29 (2,85) 0,00 (0,00) 
T2 184,85 (165,01) 795,56 (112,24) 0,14 (0,58) 0,00 (0,00) 0,00 (0,00) 
T3 149,37 (148,04)* 825,24 (156,25) 0,41 (1,68) 2,44 (9,79) 3,33 (9,36) 
Control 
intervention 
T1 61,75 (92,56) 753,03 (244,14) 0,32 (1,33) 0,00 (0,00) 17,09 (63,40) 
T2 115,90 (155,68) 806,01 (183,47) 5,19 (18,67) 0,08 (0,35) 5,79 (16,60) 
T3 100,56 (181,89) 790,60 (187,46) 0,03 (0,14) 0,00 (0,00) 4,30 (13,19) 
